During the last few years, there has been an increasing interest in the state of literacy in the United States. One concern has been the large percentage of students, especially those from impoverished backgrounds, who fail to attain grade-and age-level reading expectations. Some authorities have estimated the number of poor readers in U.S. schools to be as high as 40% (Shaywitz, 2003; Snow, Burns, & Griffin, 1998) .
To enhance literacy, many authorities have recommended that schools emphasize systematic phonics instruction. The goal of phonics programs is to teach children to read and pronounce words by learning the phonetic value of letters and groups of letters (words, syllables). Lessons in phonics usually are carefully structured, highly sequenced, and firmly fixed on the alphabetic principle. Over the past decade, the federal government has funded considerable re-search on whether or not phonics programs are scientifically valid and superior to other approaches. One of the most influential of these studies is the meta-analysis by the National Reading Panel (NRP, 2000) that examined the research evidence concerning systematic phonics instruction (pp. 2-89 through 2-175). The panel concluded from their meta-analysis that "systematic phonics instruction enhances children's success in learning to read and . . . is significantly more effective than instruction that teaches little or no phonics" (p. 9).
Almost from the date of its publication, critics expressed concerns about the NRP meta-analysis. Camilli, Vargas, and Yurecko (2003) grouped these concerns into three categories: (a) the methodology used to design the meta-analysis, (b) the link the NRP drew between evidence and conclusions, and (c) the procedures used to conduct the research. Camilli et al. (2003) examined the findings and procedures used in the NRP's meta-analysis by performing "an independent study in an attempt to reconstruct the NRP's central findings" (p. 3). They concluded that neither the findings nor the procedures were adequate for summarizing the research literature on phonics instruction. For other critiques of the NRP's findings, see Garan (2002) , Shanahan (2004) , and Yatvin (2000) .
Our approach to investigating the NRP's phonics meta-analysis differs from those just mentioned. Instead of questioning the methodology used in the meta-analysis, we accepted the NRP's procedures as valid for the purpose of our study. We contend that, even if the mean effect sizes (d's) reported in the meta-analysis were accurate and representative, they do not provide convincing support for the NRP's claim that phonics instruction is superior to other approaches. We base our conclusions on the large amount of variance unaccounted for in the treatment outcomes.
The purpose of this brief study was to provide an alternative interpretation of the NRP's meta-analysis on phonics instruction. In addition to looking at the mean effect sizes (d's) that the NRP reported, we also computed and interpreted mean effect correlations (r's) and r-squares that correspond to the reported d's. The purpose of both d and r in the reporting of effect size is "to emphasize the degree to which the null hypothesis is false" (Cohen, 1988, p. 10) . The null hypothesis always means that the effect size is zero. Thus, when assuming the null hypothesis is false, the effect size (d or r) reflects some specific nonzero value in the population. Thus, the larger the value, the greater the degree to which the phenomenon (in this case, reading intervention) is manifested.
Based on this premise, we suggest that the NRP report reflects a substantial number of small values of weak practical significance. We argue that (a) the magnitudes of the majority of effect sizes were trivial or small and (b) tremendous amounts of variance in the treatment effects were unaccounted for. We use the r statistic to further illustrate this point.
Although the NRP relied on Cohen's d to report their finding, we find that r has a practical advantage over d because it allows for the calculation of point biserial correlational effects and, more specifically, the proportion of variance in the outcome variable (reading) that may be predicted by (or accounted for or attributed to) two levels of the independent variable (e.g., phonics vs. control situation). As Cohen (1988, p. 78) stated, "Measures of proportion of variance are usually more immediately comprehensible than other indices in that, being relative amounts, they come closer to the behavioral scientist's verbal formulations of relative magnitude of associations. They have the additional virtue of providing a common basis for the expression of different measures of relationships, e.g., standardized mean differences between means, d, etc." The practical value of this conversion, for our purposes, is to show that outcomes provided in the NRP report (restated in terms of the proportion of variance ac-counted for) are so small that a large amount of variance is left unaccounted for.
Method
To make d's interpretable, statisticians have adopted Cohen's (1988) system for classifying d's in terms of their size (i.e., .00-.19 is described as trivial; .20-.49, small; .50-.79, moderate; .80 or higher, large). These qualitative descriptors are helpful because a study can be found to be statistically significant (because of sample size) even though the effect size indicates that the outcomes are of little practical educational value. Consider the meta-analysis in question: although several studies were found to be statistically significant from zero, was the effect size of sufficient magnitude to be of practical significance? To answer questions such as this, many meta-analysts have suggested that r-type statistics should be provided instead of or in addition to d-type statistics to illustrate the practical significance of the findings (Crocker & Algina, 1986; Hopkins, 2002; Ives, 2003; McCartney & Rosenthal, 2000) . In discussing the relative merits of d and r, Rosenthal (1994) pointed out that r is "more simply interpreted in terms of practical importance than the usual d type indices" (p. 236). Also, professionals have considerably more experience interpreting r's than d's because they encounter r's more frequently in published educational research. An added bonus for using r is that it can be converted into r 2 , another statistic for showing the amount of variance accounted for in the observed differences.
Relative to the NRP's meta-analysis results, the proportion of variance is understood as the proportion of common elements shared between the outcome of a particular study (e.g., word recognition performance) and the type of instruction used in that study (e.g., phonics vs. control). For example, if the correlation between word recognition performance and type of instruction were .50, the corresponding r 2 would be .25. This r 2 value would indicate that only 25% of the variance in word recognition performance could be predicted by (or accounted for, or attributed to) the type of instruction. Likewise, the results also would suggest that a substantial amount of the variance (i.e., 75% in this hypothetical case) in word recognition performance could not be accounted for by the instructional approach.
Results and Discussion
In Table 3 of its Appendix E (pp. 2-159 through 2-161), the NRP reports 66 d's. According to Cohen's (1988) system for describing the magnitude of effect sizes, 2% of them are large, 27% are moderate, 65% are small, and 6% are trivial. All but four of the d's are statistically significant.
In discussing its criteria for interpreting the effect sizes in its meta-analysis of phonics instruction, the NRP noted that it accepted all effect sizes that were significantly greater than zero (p Յ .05) as evidence that phonics-trained groups were superior to non-phonics-trained groups (p. 2-111). Relying on the statistical significance of its effect sizes, the NRP concluded that "inspection across the effect sizes reveals that the vast majority were significantly greater than zero. This means that systematic phonics instruction was effective across a variety of conditions and characteristics" (p. 2-112). In fact, 94% of the d's supported the superiority of phonics instruction over other approaches. Worth noting is the fact that Cohen would describe 65% of these significant d's as small. Because the NRP accepted statistical significance as the sole criterion for interpreting the results of its meta-analysis, one can understand why its conclusions were so favorable to phonics instruction. To consider the practical value of differences, we converted the d's to r-type statistics and interpreted them accordingly.
To probe the NRP's meta-analysis further, we prepared Table 1. This table is adapted from Appendix E in the NRP report (pp. 2-159 through 2-161). It includes a listing of the moderator variables explored in the meta-analysis and their associated In its report, the NRP wrote that it undertook the phonics meta-analysis to provide data that would help answer 10 research questions. These questions are listed below along with the conclusions the NRP drew and alternative conclusions based on our interpretation of the r-type statistics.
1. Does systematic phonics instruction help children to learn to read more effectively than unsystematic phonics instruction or instruction involving no phonics? (see Table 1 , Sect. I). Of all the questions, this one is perhaps the most important. Because the small overall effect size (d ‫ס‬ .44) for the End of Training moderator was statistically greater than zero, the NRP concluded that "the mean overall effect size produced by phonics instruction was moderate in size and significantly greater than zero, d ‫ס‬ .44" and therefore that the "findings provided solid support for the conclusion that systematic phonics instruction makes a bigger contribution to children's growth in reading than alternative programs providing unsystematic or no phonics instruction" (p. 2-92). This conclusion is interesting because on pages 2-3, 2-92, and 2-112, the NRP indicated that .50 is moderate, but on page 2-92 described d ‫ס‬ .44 as moderate in size. However, Cohen (1988) would classify the .44 mean effect as small rather than moderate. Also, the conclusion about the superiority of phonics becomes considerably less practical after learning that the .44 d converts to a .21 r with a corresponding r 2 of .04. Thus, 96% of the variance in reading achievement can be attributed to factors other than the systematic phonics instruction. The r-type values for the follow-up analysis are even smaller (r ‫ס‬ .14, r 2 ‫ס‬ .02). This means that the meager advantage in reading derived from phonics instruction as compared with other approaches was not sustained over time. The unimpressive r-type statistics in this section lead one to wonder just how solid is the support for systematic phonics.
2. Are some types of phonics instruction more effective than others? (see Table 1 , Sect. IV). The d effect sizes for the three types of phonics programs (synthetic, larger phonetic units, and miscellaneous) were .45 (small), .34 (small), and .27 (small). Relying on these values, the NRP concluded that "various types of systematic phonics approaches are significantly more effective than non-phonics approaches in promoting substantial growth in reading" (p. 2-93). Yet, when these three effect sizes are converted to r-type statistics, one can see clearly how small small effects sizes can be. The resulting r's are .22, .17, and .13; their corresponding r-squares are .05, .03, and .02. Although the effect sizes are statistically significant in the relative studies, the differences are not great enough to justify the conclusion that systematic phonics programs are appreciably more effective in promoting "substantial growth" in reading than nonphonics programs.
3. Is phonics taught more effectively when students are tutored individually or when they are taught in small groups or in whole classes? (see Table 1 , Sect. IV). The significant effect sizes reported in this section led the NRP to conclude that systematic phonics is better than other approaches when taught tutorially (d ‫ס‬ .57), in small groups (d ‫ס‬ .43), or in whole classes (d ‫ס‬ .39). The d's for these three settings are moderate, small, and small in size, respectively. However, when converted to r's, the three d's become .27, .21, and .19; their corresponding r-squares are .07, .04, and .04. The latter statistics are of such small magnitude that no meaningful practical differentiation between instructional setting or approach is likely.
4. Is phonics instruction more effective when it is introduced to students not yet reading, in kindergarten or first grade, than when it is introduced in grades above first after students have already begun to read? (see Table 1 , Sect. III). The NRP based its conclusions on the four mean effect sizes reported for kindergarten and first grade (d ‫ס‬ .55, moderate); second through sixth grades, reading disabled (d ‫ס‬ .27, small); kindergarten (d ‫ס‬ .56, moderate); and first grade (d ‫ס‬ .54, moderate). It concluded that "these results indicate clearly that systematic phonics instruction in Kindergarten and First Grade is highly beneficial and that children at these developmental levels are quite capable of learning phonemic and phonics concepts" (p. 2-93). The conversion to r's illustrates further the weak practical significance of the findings. The corresponding r's are .27, .13, .27, and .26, and the r-squares are .07, .02, .07, and .07, respectively. These values suggest that phonics instruction is marginally more effective for teaching reading in kindergarten and first grade than nonphonics instruction. Regarding the second-to sixth-grade readingdisabled group, phonics and nonphonics approaches are about equally effective.
5. Is phonics instruction beneficial for children who are having difficulty learning to read? (see Table 1 , Sect. III). The NRP studied four groups of poor readers: kin-dergarten at risk (d ‫ס‬ .58, moderate); first grade at risk (d ‫ס‬ .74, moderate); secondthrough sixth-grade low achievers (d ‫ס‬ .15, trivial, not significant); and reading disabled, all ages (d ‫ס‬ .32, small). The panel concluded that "systematic phonics instruction is significantly more effective than nonphonics instruction in helping to prevent reading difficulties among at risk students and in helping to remediate difficulties in disabled readers" (p. 2-94). The NRP dismissed the nonsignificant d for low achievers because it "was unclear" why systematic phonics produced so little growth in these children and suggested that the finding might be unreliable (p. 2-183).
The r's corresponding to the mean effect sizes for the poor readers were .28 for kindergarten at risk, .35 for first grade at risk, .07 for second-through sixth-grade low achievers, and .16 for reading disabled. Respective r-squares were .08, .12, .00, and .02. The finding for the first-grade at-risk group provides some evidence supporting phonics instruction. In total, however, the results of the r-type analysis provide weak support for the idea that phonics instruction is preferable to other approaches in developing the skills of children who have difficulty learning to read.
6. Does phonics instruction improve children's reading comprehension ability as well as their decoding and word-reading skills? (see Table 1 , Sects. II and III). After interpreting the relevant d's found in the sections just mentioned, the NRP concluded that "growth in word-reading skills is strongly enhanced by systematic phonics instruction when compared to non-phonics instruction for Kindergarten and First graders, as well as for older struggling readers. Growth in reading comprehension is also boosted by systematic phonics for younger students and reading disabled students. . . . Whether growth in reading comprehension is produced generally in students above 1st grade is less clear" (p. 2-94). This conclusion makes reference to the word-reading skills of "older struggling readers" and to the reading comprehension growth of "readingdisabled students," but we could not find any moderator variables in the metaanalysis (see Table 1 ) that related any specific reading skill to any particular type of poor reader. The moderator variables that do refer to different types of poor readers were discussed previously in answering Question 5.
For the convenience of the reader, we have taken the mean effect sizes for 15 moderator variables that deal with "children's reading comprehension ability as well as their decoding and word reading skills" (i.e., the stated topic of Question 6) from Table 1 and displayed them in Table 2 . To simplify matters further, we have combined the reading moderator variables to form two groups (decoding skills, and other reading skills such as comprehension and oral text reading). Mean effect sizes associated with each group were averaged and appear in the bottom two rows of Table 2 ; the r's were averaged using the z transformation formula recommended by Guilford and Fruchter (1978) . Answers to Question 6 are found by evaluating the statistics in those two rows.
The large d (.83) and r (.38) in the row labeled "average decoding skills" for the kindergarten and first-grade group support the NRP's conclusion that phonics approaches are superior to nonphonics approaches in teaching decoding skills to young children. The situation regarding teaching reading skills other than decoding, however, is considerably different. The small d's and r's for all three grade levels studied indicate that phonics and nonphonics approaches are about equal in their ability to teach reading skills other than decoding (e.g., comprehension). Specifically, the r's for each grade interval are as follows: all grades (.15), kindergarten and first grade (.19), and second through sixth grade (.11). The r-squares that accompany these three r's are .02, .04, and .01, respectively. Although we found a large effect size for decoding at kindergarten and first grade, the .01
Note.-A subgroup of reading-disabled students was included in the second-sixth-grade group. Its performance was discussed earlier in answering Question 5.
low magnitude of these r-type statistics indicates clearly that any advantage favoring phonics instruction regarding comprehension, oral text reading, and other nondecoding reading skills is minimal at best. 7. Does phonics instruction affect children's growth in spelling? (see Table 1 , Sect. III). After reviewing the two d's that relate to spelling, the NRP concluded that the answer to the question was yes for kindergarten and first graders (d ‫ס‬ .67, moderate; r ‫ס‬ .32) and no for the second through sixth graders, reading-disabled group (d ‫ס‬ .09 ns, trivial; r ‫ס‬ .04). We agree with the NRP's answers regarding spelling.
8. Is systematic phonics instruction effective with children of different socioeconomic levels? (see Table 1 , Sect. III). After reviewing the four d's for this variable, the NRP concluded that "systematic phonics instruction helped children at all SES levels make significantly greater gains in reading than did non-phonics instruction" (p. 2-95). The moderate r (.32) further illustrates the panel's claim regarding the benefits of phonics with low-SES children, but the small r values for the other three SES levels (i.e., middle, varied, and not given) are only .21, .18, and .21 (r 2 ‫ס‬ .04, .03, .04). With reference to these latter three SES levels, phonics and nonphonics approaches are probably equally beneficial.
9. Does the type of control group used to evaluate the effectiveness of phonics instruction make a difference? (see Table 1 , Sect. IV). The findings relative to this question are particularly interesting and important. The NRP concluded that "students taught phonics systematically out performed students who were taught a variety of nonsystematic or non-phonics programs, including basal programs, whole language approaches, and whole-word programs" (p. 2-95). Clearly the d's reported in this section were statistically significant, and they favored the phonics programs in all cases. Yet, in magnitude, only one of the d's (.51) reached moderate size (comparison with the whole-word method); the other four were small in magnitude.
The corresponding r's ranged only from .15 to .25, and the r-squares ranged from .02 to .06. An intriguing finding was the trivial r (.15) and r 2 (.02) that represented the difference between students instructed in phonics and those instructed in the whole language approach, which is considerably different from phonics in theory and in teaching method. On the whole, these values suggest that all the approaches are about equally effective in teaching reading.
10. Were studies reporting the largest effects of phonics instruction well designed or poorly designed? (see Table 1 , Sect. V). The NRP concluded that "significant effects produced by systematic phonics instruction on children's growth in reading were evident in the most rigorously designed experiments" (p. 2-95). True, but the significant effect sizes were evident in the poorly designed studies as well. The quality of the design does not seem to have much relation to the results. The six d's relating to this question are all small in size; the r's range from .15 to .28, and the r-squares range from .02 to .08.
Conclusion
What do the results of the NRP's meta-analysis and our interpretation of its findings tell us about the role of phonics in teaching children to read? The findings can be distilled into five concise comments and a summative statement.
1. In general, although effect sizes may favor phonics instruction, the magnitude of these differences on a practical level is in most cases small.
2. Beginning readers who are taught phonics do better in decoding than children taught by other approaches, but phonics and nonphonics instruction are about equal in their ability to teach other reading skills such as comprehension or oral text reading.
3. Older students (in grades 2-6) who are taught phonics read about as well as students who are taught by other reading methods that do not emphasize phonics. No appreciable superiority favoring phonics was noted.
4. Poor readers and disabled readers respond similarly to both phonics and nonphonics approaches. Kindergarten and firstgrade at-risk children, however, show greater reading growth when phonics instruction is used, but this growth appears to be limited to decoding skills and may not hold up over time.
5. The NRP concluded that "phonics instruction is never a total reading program" and when used "should be integrated with other reading instruction to create a balanced reading program" (p. 2-136). This is a fair statement that is strongly supported by its meta-analysis, when Cohen's d and the r-type statistics are considered. The NRP, however, overestimated the benefits of phonics instruction relative to other reading approaches. Worth noting is the fact that, even in the few conditions in the NRP report that yielded relatively high effect sizes, significant variance was unaccounted for (e.g., even the largest d [.98 ] in the report, which was recorded for decoding regular words in kindergarten and first graders, could not account for 81% of the variance). Therefore, instead of maintaining that phonics approaches are superior to nonphonics approaches (as is indicated when statistically significant d's are the only criterion considered), we argue that the advantages of phonics instruction relative to nonphonics instruction have not been demonstrated clearly (as indicated when practical significance r's and r-squares are considered).
Finally, our interpretation of the d's, r's, and r-squares in the NRP's phonics instruction meta-analysis leads to the following summative statement: In general, for all practical purposes, phonics and nonphonics methods are about equally successful in teaching students to read. When used in tutorial settings, however, phonics approaches may be slightly more beneficial than nonphonics ones in teaching young, low-SES, at-risk children to decode. For most other students, including both normal and problem readers, phonics instruction is not appreciably better than nonphonics instruction, especially when the goal is to increase comprehension, oral text reading, and spelling.
